Introduction {#sec0005}
============

Lateral retinacular release of the patella is a useful resource for knee surgeries and may be performed in disorders of the extensor apparatus, whether or not associated with other procedures. The theoretic basis of this technique is the imbalance of the extension mechanism caused by excessive tension of the lateral retinaculum, which contributes to patellofemoral disorders, such as anterior knee pain, acute or chronic instability, patellar chondropathy, and patellofemoral osteoarthrosis (OA).[@bib0295], [@bib0300], [@bib0305]

For many years, lateral retinacular release of the patella has been used indiscriminately for the treatment of various extensor mechanism abnormalities, presenting conflicting functional results.[@bib0310] Over the years, it has been noted that in order to effectively treat patellofemoral joint disorders, it is important to better understand the anatomical and biomechanical issues involved in this joint.[@bib0300]

This article aimed to analyze the changes in indications and clinical efficacy of lateral patellar retinacular release by reviewing the relevant literature of the last ten years, comparing it with the classic literature on the subject. To conclude, the authors suggest a possible role that lateral retinacular release plays today in the surgical treatment of major patellofemoral disorders.

Anatomy of the patellofemoral joint {#sec0010}
===================================

The patellofemoral joint is intrinsically unstable and depends on bone morphology and musculotendinous structures to maintain its stability.[@bib0305] This stability is influenced by the geometry of the trochlear groove, both in depth and tilt, since the lateral surface of the trochlear groove is higher on the anterior surface of the femur and decreases in more distal and posterior positions, an important bone scaffold for the patellar excursion in extension and initial flexion. As the Q angle increases from flexion to extension, the tension in the quadriceps and patellar tendons decreases. This occurs because the tibia rotates externally, thus moving the tibial tubercle laterally, in a mechanism known as screw-home. This relationship contributes to greater patellar instability in extension and in small degrees of flexion, causing patellar dislocation. In turn, during flexion, the quadriceps and patellar tendons form a posterior force vector, providing greater patellar stability.[@bib0310], [@bib0315]

The vastus medialis oblique (VMO) muscle actively acts as a stabilizer, while the medial patellofemoral ligament (MPFL) and the lateral retinaculum are passive stabilizers. Imbalances may occur due to VMO muscle weakening or increased tension in the lateral retinaculum.[@bib0305], [@bib0310]

The iliotibial tract is inserted into Gerdy\'s tubercle, but also connects with the quadriceps tendon and the patellar ligament; increased tension in the iliotibial tract may cause patellar lateralization. In turn, the MPFL is a primary restrictor of lateral patellar dislocation between 0° and 30° of flexion, acting as an important medial knee stabilizer.[@bib0310], [@bib0315]

The imbalance of these forces generally represents an increased tension in the lateral retinaculum and a weakening in the VMO muscle. This can be improved with rehabilitation focused on muscle strengthening; however, the use of tight lateral retinaculum release has been a subject of debate.[@bib0305], [@bib0320]

Biomechanical effects of lateral patellar retinacular release {#sec0015}
=============================================================

The main biomechanical function of the patella is to increase the momentum of the extensor mechanism. The load on the joint increases with increasing flexion.[@bib0325] In their cadaveric studies, Ostermeier et al.[@bib0330] concluded that lateral release did not increase medial patellar instability throughout its range of motion; nonetheless, the contact pressure was more medial, between 60° and 120° of flexion, which reduces pressure on the lateral surface during flexion. Conversely, if an extended release is made, it can result in a significant increase in medial patellar instability, increasing the risk of medial dislocation of iatrogenic cause.[@bib0305]

Lateral retinacular release in patellofemoral instability {#sec0020}
=========================================================

The stability of the patellofemoral joint depends on the alignment of the lower limb, on the patellar and trochlear osteocartilaginous architecture, on the integrity of the ligament structures, and on the function of the dynamic stabilizers.[@bib0310], [@bib0335], [@bib0340] Therefore, patellofemoral instability is a multifactorial problem, and proper treatment depends on an accurate understanding of the existing biomechanical relationships between the structures.[@bib0310] An accurate diagnosis that differentiates primary traumatic patellar dislocation from chronic instability and subluxation, and these from lateral patellar hyperpressure syndrome,[@bib0345] is paramount for the indication of lateral retinacular release.

Although the lateral retinaculum contributes to only 10% of the lateral stability of the patella,[@bib0350] when under excessive stress it often leads to abnormal contact of the lateral surface against the trochlea, increased lateral inclination of the patella (tilt), and pathological changes of the patellar tracking (maltracking). In turn, patellar hypermobility related to an increased ligament lassitude, with or without a high riding patella, or related to VMO muscle dystrophy may lead to patellofemoral instability, commonly observed in female adolescents.[@bib0300], [@bib0340]

Over 100 different types of surgery have already been described for the treatment of patellofemoral instability, generally involving a combination of procedures such as lateral retinacular release with medial plication, proximal or distal re-alignment, and MPFL reconstruction.[@bib0355], [@bib0360], [@bib0365], [@bib0370], [@bib0375], [@bib0380], [@bib0385], [@bib0390], [@bib0395], [@bib0400] To date, a gold-standard corrective surgery for the disorder has not yet been defined,[@bib0305], [@bib0310] and the proportion of satisfactory results after isolated lateral retinacular release reported in the classical literature ranges from 30% to 100%.[@bib0360], [@bib0405], [@bib0410]

In a series of 41 cases of recurrent patellar dislocation that underwent lateral retinacular release, Dandy and Griffiths[@bib0415] observed that the results considered good (51%) or excellent (39%) after a mean follow-up of four years presented a significant decrease in the following four years, at a secondary assessment.[@bib0420] These authors also demonstrated that patellar subluxation in extension, global ligament hyperlaxity, and the degree of osteochondral lesions of the patella at the time of the procedure were the worst prognostic factors.[@bib0415], [@bib0420] In 1992, Aglietti et al.[@bib0405] demonstrated that the treatment of patellofemoral instability only by isolated lateral retinacular release led to a recurrence rate of 35%. Dainer et al.[@bib0425] concluded that this type of treatment was ineffective in cases of recurrent patellar dislocation.

These concepts remained consolidated in the opinion of experts over the years until 2004, when Fithian et al.[@bib0430] conducted a survey of 27 of the 45 members of the International Patellofemoral Study Group about their views on the indications of retinacular lateral release and observed that although most experts performed the procedure in less than 2% of their surgical cases, there was no consensus as to the best clinical or radiological evidence available for its indication. The authors concluded that the procedure should not be performed without objective evidence of a tensioned lateral retinaculum and that it should rarely be performed alone.

By analyzing the long-term results of 100 patients who underwent lateral retinacular release between 1986 and 1994, Panni et al.[@bib0435] noted a deterioration of the satisfactory results in the group with patellofemoral instability when compared with the group that had only anterior knee pain after a minimum follow-up of five years. Satisfaction rates fell from 72% to 50% over time in that group; the authors concluded that this reduction was probably due to the fact that other factors contributed to patellar instability, whose correction would not be possible with lateral retinacular release alone.

Similarly, in a literature review, Lattermann et al.[@bib0440] analyzed the results of 14 studies on the role of lateral retinacular release in the treatment of patellofemoral instability and observed a mean satisfaction rate of 80% in those studies with a follow-up time of less than four years; this rate decreased to 63.5% in studies where patients were assessed for a longer period. The authors concluded that the isolated procedure had little or no utility, and should be reserved for the rare cases in which the lateral patellar hyperpressure syndrome is clearly identified in the presence of a tensioned lateral retinaculum. They suggest that the procedure can be used as an adjunct in extensor mechanism realignment surgeries, and that it should be performed with great caution to avoid excessive release, which may cause iatrogenic medial subluxation of the patella. This feared complication[@bib0335], [@bib0440], [@bib0445] usually occurs when the retinacular release is extended beyond the vastus lateralis oblique (VLO) muscle fibers or exceedingly distal, until the Gerdy\'s tubercle.[@bib0305], [@bib0400]

In order to try to understand the limits of the lateral retinacular release, recent studies on the subject appear to focus more on the surgical techniques used, analyzing them prospectively, associated or not with other procedures, and sometimes in the laboratory, in cadaveric biomechanical studies.[@bib0320], [@bib0330], [@bib0350], [@bib0385], [@bib0395], [@bib0400], [@bib0450], [@bib0455]

In a series of 20 cases with history of recurrent patellar dislocation who underwent arthroscopic release of the VLO muscle tendon, Woods et al.[@bib0400] aimed to assess whether there was a significant loss of quadriceps torque force, with consequent functional impairment of the knee in these patients, which could explain the unsatisfactory postoperative results hitherto. The pre- and postoperative quadriceps strength was compared using an isokinetic dynamometer and the IKDC and *Short Form-36* functional scores in a minimum follow-up of two years. The authors found that 14 of the 20 patients (70%) had an increase in quadriceps strength, 17 (85%) reported a functional improvement of the operated knee, with consequent improvement of the physical state, and no cases of recurrence or medial instability were observed. They caution, however, that this technique should be used in suitably selected patients.

In contrast, two years later, Miller et al.[@bib0450] published a series of 25 patients who underwent arthroscopic medial plication without lateral retinacular release. One of the objectives was precisely to assess the need for the use of lateral release as part of routine surgery in patients with patellofemoral instability who have minimum patellar *tilt* and normal alignment. Their study used congruence angle, lateral patellofemoral angle, lateral patellar displacement, patellar physical examination maneuvers (seizure, compression, and patellar mobility), as well as the functional scales of Lysholm and Tegner, and subjective symptomatic criteria as comparative parameters between the pre- and postoperative periods, with a mean follow-up of 60 months. The authors observed an improvement in all assessed parameters, as well as satisfaction levels similar to those observed in studies with lateral retinacular release, which led to the conclusion that medial plication can lead to good results without the complication risks inherent to the release procedure.

In an attempt to compare the success rates of surgical techniques, Ricchetti et al.[@bib0395] conducted a systematic review of the literature and contrasted the results of studies on isolated lateral retinacular release with those of studies that used this technique together with a medial realignment procedure (reefing, plication, VMO advance) for cases of recurrent patellar instability. After applying the inclusion and exclusion criteria, the authors reviewed 14 articles with level of evidence III and IV and observed a significant superiority of the combined procedure: the combined procedure had a mean success rate of 93.6%, associated with a lower likelihood of recurrence over time, versus the mean success rate of 77.3% for the isolated procedure, which had a significantly higher chance of recurrence (odds ratios). Therefore, the authors concluded that the use of isolated lateral retinacular release led to worse results over time when compared with joint procedures.

With comparable objectives, Lee et al.[@bib0455] retrospectively reviewed 31 cases of recurrent patellar dislocation treated by plication associated with percutaneous lateral retinacular release, with a median follow-up of 11.6 ± 2.4 years. As evaluation parameters, the authors used the Kujala and Tegner functional criteria, the subjective scale described by Drez et al.,[@bib0460] and semiotic and radiological measures similar to previous studies; they described the cases with dysplasia troclear by Dejour classification,[@bib0465] or those with patellofemoral osteoarthritis, imposing strict exclusion criteria. By being judicious in the selection of patients in which the aforementioned parameters were assessed, the authors observed significant improvements in the clinical and radiological results, a low complication rate, no cases with evolution to osteoarthritis (OA), and only 10% of recurrence. It is noteworthy that, of the three cases reoperated, two had trochlear dysplasia and one had systemic ligament hyperlaxity. Finally, the authors discussed the advantages of this type of surgical technique over the already renowned MPFL reconstruction as a surgical treatment option for recurrent patellar dislocations.

Lateral retinacular release in patellofemoral pain {#sec0025}
==================================================

Lateral retinacular release was widely used in the 1970s and 1980s as a treatment for anterior knee pain syndrome, with widely varying postoperative satisfaction rates among studies at the time.[@bib0355], [@bib0470], [@bib0475], [@bib0480], [@bib0485] Comparing the results of these studies is difficult due to the different methodologies used, patient selection, follow-up, evaluation criteria, and especially the different terminology used. Many studies did not distinguish between patients who had both patellofemoral pain and instability from those who had only pain or only instability.[@bib0360], [@bib0365], [@bib0370], [@bib0485]

Nonetheless, it was demonstrated that in patients with lateral patellar hyperpressure syndrome, evidenced by an increase in the patellar tilt observed at knee CT or at the test of medial patellar slide in extension,[@bib0490] a significant improvement in pain was observed in the short term after lateral retinacular release.[@bib0335], [@bib0345], [@bib0480], [@bib0490], [@bib0495], [@bib0500] However, the results were less than satisfactory in patients who had Outerbridge[@bib0505] grade III or IV patellar chondropathy at surgery and in those who presented patellofemoral instability in addition to pain.[@bib0305], [@bib0355] In 1982,[@bib0380] Metcalf indicated that young women generally had worse prognosis and that the proportion of good and excellent results deteriorated after one year of follow-up. Krompinger and Fulkerson[@bib0500] reported worse lateral retinacular release results in patients with *Q* angles greater than 20 degrees, and Gecha and Torg[@bib0495] observed better results when patellar hypermobility or malalignment were not detected.

In their histological study, Mori et al.[@bib0510] suggested that the origin of patellofemoral pain lay in degenerative neuropathy found in the lateral retinaculum of symptomatic patients and therefore, its release would cause analgesia by denervating this tissue. Later, in 2004, Fithian et al.[@bib0430] demonstrated the strong consensus among experts that the reduction of the lateral tension, which leads to a relief of the surface pressure together with the denervation, is the mechanism by which the lateral release relieves pain.

Panni et al.[@bib0435] published a retrospective clinical trial comparing long-term results of lateral retinacular release in a group of patients who presented only patellofemoral pain with those of another group who presented only instability, excluding those with a history of patellar dislocation and osteoarthritis. As evaluation parameters, the Lysholm II and Busch and DeHaven questionnaires were used, as well as the classical radiological measurements described by Merchant and Mercer.[@bib0485] Among the most important findings, the functional criteria did not deteriorate over time for patients who only had patellofemoral pain; the mean rate of satisfactory results remained at 70%, whereas those who had instability presented a significant worsening in their functional condition within five years after the procedure.

In a systematic review of the literature on the use of lateral retinacular release for anterior knee pain, Lattermann et al.[@bib0515] observed that the isolated procedure yielded 76% good results when studies were compiled; no significant difference was observed between open or arthroscopic procedures, and complication rates were minimal. The aggregate results indicated a need for revision surgery in 12% of the cases after a mean of 52 months of follow-up, but the authors emphasized that the surgical procedure is necessary in less than 15% of patients presenting with anterior knee pain. In their study, the authors called attention to the need for randomized clinical trials to better evaluate the benefits of this procedure in the treatment of anterior knee pain.

Recently, Pagenstert et al.[@bib0385] conducted a prospective double-blinded study of 28 patients, comparing the lateral retinacular release technique with their technique of lateral retinacular stretching. After a minimum follow-up of two years, the authors found better functional results in the Kujala score for the group submitted to stretching, who also presented less medial instability and less quadriceps atrophy, which are common complications reported in lateral retinacular release.[@bib0340], [@bib0375], [@bib0380], [@bib0520], [@bib0525]

Lateral retinacular release in patellofemoral OA {#sec0030}
================================================

Isolated OA of the patellofemoral compartment is a prevalent disease, affecting approximately 11% of men and 24% of women over 55 years of age with complaints of patellofemoral pain. In rare cases, this condition is not associated with trochlear dysplasia or poor alignment of the lower limb.[@bib0530] Thus, it can be inferred that treatment with lateral retinaculum release will probably lead to unsatisfactory results.

In the classical study by Aglietti et al.,[@bib0405] less than 20% of the cases of pain or instability associated with patellofemoral OA presented favorable functional outcome after arthroscopic lateral retinaculum release. Using the same technique, Aderinto and Cobb[@bib0295] conducted a retrospective study to assess the results of 53 procedures in patients with patellofemoral OA, using the Oxford Knee score and the visual analogue pain scale (VAS). Although 80% of the patients reported an improvement in symptoms after a mean of 31 months of follow-up, 42% remained unsatisfied, which the authors interpreted as possibly due to high expectation of improvement by the patients. They concluded that this minimally invasive procedure is valuable for selected patients and promotes temporary pain relief, postponing the need for major interventions such as patellofemoral or total knee arthroplasty (TKA). In their study, the authors also demonstrated that the presence of femorotibial OA did not significantly influence the results obtained.

Recently, biomechanical experiences in cadavers pointed to a worsening of patellar stability after sequentially larger releases of the lateral retinaculum, but suggested that pressure on the lateral surface of the patella can be alleviated with this procedure.[@bib0315], [@bib0330], [@bib0350] Ostermeier et al.[@bib0330] demonstrated that the medialization after lateral release of the high patellofemoral pressure point that occurs in 30°--70° of flexion, in which most pain complaints are observed, could have a decompression effect on the lateral surface of the patella.

In 2008, Alemdaroglu et al.[@bib0535] conducted a prospective study in 35 patients above the fifth decade of life with grade II and IV patellar chondral lesions who underwent lateral retinacular release combined with cartilage debridement via radiofrequency. The authors observed improvements in the WOMAC index for OA and in the VAS, regardless of the degree of chondropathy, which were maintained for up to two years of follow-up.

Lateral retinacular release in TKA {#sec0035}
==================================

Lateral retinacular release may become necessary if, after all implants are placed, the patella presents a tendency for lateral positioning or subluxation. The patellar component is usually placed more medially with respect to the center of the retropatellar surface, recreating the asymmetrical contours of the apex, centralizing the quadriceps tendon and patellar reaction force, and thereby improving alignment. However, once the femorotibial components have been cemented in place or snap-fitted onto the bone surfaces, failure to correct patellar position or failure in the femoral component rotation cannot be rectified by lateral release, which may necessitate formal revision.[@bib0540]

Lateral retinacular release is most commonly performed on knee arthroplasties with valgus deformity to improve joint congruity,[@bib0545], [@bib0550], [@bib0555], [@bib0560], [@bib0565] decreasing the incidence of anterior knee pain, especially if the patellar component is not performed.[@bib0550], [@bib0570] With TKA, the forces and peak pressures significantly increase in the patellofemoral joint, and lateral release may reduce the ratio of these forces and pressure in this region,[@bib0330], [@bib0560], [@bib0575], [@bib0580] with low rates of complications.[@bib0545], [@bib0565], [@bib0570]

Another indication for lateral release of the patella is when, after the access route has been created and the medial parapatellar arthrotomy has been performed, patellar eversion is not successful, or when it is not possible to achieve good surgical exposure with patellar eversion. Therefore, lateral retinacular release of the patella can be performed to achieve these goals and favor the surgical procedure.[@bib0565]

Complications of lateral patellar retinacular release {#sec0040}
=====================================================

Hemarthrosis and medial patellar subluxation, usually of iatrogenic cause, are the main complications of lateral retinacular release.[@bib0310], [@bib0335], [@bib0400], [@bib0445], [@bib0475] More rarely, albeit not less seriously, complex regional pain syndrome, weakening of the knee extensor mechanism, and skin burn related to the arthroscopic procedure may be observed.[@bib0520] In addition to these complications, the procedure is considered to have failed in cases of insufficient release of the lateral retinaculum, hence maintaining the previous clinical picture.[@bib0300], [@bib0335], [@bib0340], [@bib0400], [@bib0495] In TKA, in turn, this procedure may present avascular necrosis of the patella as a complication; it is important to preserve the superolateral geniculate artery, located laterally to the superior pole of the patella, as it is the main source of patellar circulation, since the medial genicular vessels are sacrificed in the medial parapatellar approach to the knee.[@bib0540]

The incidence of hemarthrosis varies greatly between studies and depends on the technique chosen; a relative increase is reported in arthroscopic procedures in which there was failure in the identification and hemostasis of the superolateral genicular artery.[@bib0355], [@bib0400] The classic study by Hughston and Deese[@bib0445] indicated that lateral retinacular release had been previously performed in 89% of the 65 knees operated for symptomatic medial subluxation of the patella. The authors recommended that the knee should be flexed and extended several times intraoperatively to confirm the improvement of patellar congruence in the trochlear groove after lateral release. A practical way to avoid this dreaded complication is to ensure that the release does not extend beyond the fibers of the VLO.[@bib0310]

Fortunately, with the passage of time and the identification of the limits of lateral retinacular release, lower rates of complications have been observed when the procedure is judiciously indicated.[@bib0400], [@bib0520] Elkousy[@bib0520] elaborated an instructive dichotomy of the complications related to diagnostic and indication errors from those related to intraoperative technical errors, suggesting ways to prevent, detect, and fix the problem.

Final considerations {#sec0045}
====================

The main conclusions of this review of the literature regarding the role of the lateral retinacular release of the patella in the main disorders of the patellofemoral joint include:(1)Less extensive retinacular releases, which respect the upper and lower limits, decompress the lateral surface of the patella and aid in pain control, while reducing the risks of medial dislocation of iatrogenic cause.(2)There is clear evidence for its indication in lateral patellar hyperpressure syndrome, demonstrated by an increase of the lateral patellar tilt associated with anterior knee pain, since there is a concomitant instability.(3)It will usually act adjunctively in extensor mechanism realignment procedures in cases of recurrent patellar instability.(4)In TKA, it is most commonly performed in the correction of valgus deformities to improve the congruence of the components, as well as to decrease the peak pressure in the patellofemoral joint.(5)When this procedure is combined with cartilaginous debridement, the initial results (\<2 years) for patellofemoral OA are encouraging.(6)It is necessary to accurately differentiate the distinct pathologies of the patellofemoral joint so that this procedure can be indicated.(7)Further randomized clinical trials comparing long-term results of surgical techniques are still necessary.
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